From the mycelia of Penicillium oxalicum two new compounds, decaturins E (1) and F (2), have been isolated, along with four known analogues, decaturin A (3), decaturin C (4), decaturin D (5), and oxalicine B (6). The structures were determined by HR-ESI-MS and 1D and 2D NMR analysis.
Studies of marine-derived microorganisms have led to the discovery of many novel skeletons with various biological activities [1a,b] . In our present search, two new decaturin alkaloids, along with four known analogues, were obtained from the marine-derived fungus Penicillium oxalicum 2HL-M-6.
Decaturin E (1), C 30 H 37 NO 4 , [HR-ESI-MS (m/z 476.2790 [M+H] + )], displayed in its 1 H NMR spectrum the presence of a 3-substituted pyridine moiety at  9.07 (1H, d, J = 1.9 Hz, H-2), 8.67 (1H, dd, J = 4.7, 1.4 Hz, H-6), 8.23 (1H, ddd, J = 8.2, 1.9, 1.4 Hz, H-4), and 7.54 (1H, dd, J = 8.2, 4.7 Hz, , and a methylene unit at δ 3.01 (1H, d, J = 16.1 Hz, H-15b) and 2.85 (1H, d, J = 16.1 Hz, H-15a). Also, its 1 H NMR data indicated the presence of two singlets of olefinic protons at δ 7.36 (1H, s, H-12) and 5.66 (1H, br. s, H-17), a hydroxyl group at δ 4.34 (1H, d, J = 4.9 Hz, 27-OH), and five methyl groups at δ 1.62 (3H, s, H-30), 0.89 (3H, s, H-29), 0.87 (3H, s, H-31), 0.86 (3H, s, H-33), and 0.68 (3H, s, H-32) . The 13 C NMR of 1 showed thirty carbon signals. Analysis of the NMR data suggested that compound 1 is closely related to the known compound decaturin D (6) [2a] , except that one carbonyl carbon present in decaturin D was replaced by an oxygenated methine carbon (δ C 76.8), indicating that the C-27 carbonyl group in decaturin D was reduced to a hydroxy group in compound 1. In the HMBC spectrum, the long-range correlations from  9.07 to δ 159.5 (C-7), 151.4 (C-6), 133.1 (C-4), and 127.2 (C-3), from  8.23 to δ 159.5, 151.4, and 146.7 (C-2), and from  7.36 to δ 170.0 (C-9), 159.6 (C-11), 159.5, 127.2, and 101.2 (C-10), identified the presence of a pyridine--pyranone ring. As for the diterpene moiety, the methyl group at  1.62 showed long-range correlations with δ 130.9 (C-16), 128.1 (C-17), and 100.1 (C-14), indicating the location of this methyl group at C-16. The methyl signal at  0.89 showed HMBC correlations with δ 47.4 (C-19), 37.9 (C-25), and 36.4 (C-24), which indicated that this methyl group was placed at C-24. The methyl group at  0.87 was assigned to that attached to C-20 for its long-range correlations with δ 100.1 (C-14), 40.3 (C-20), and 31.7 (C-21). The methyl groups at  0.86, which was assigned to C-33, and  0.68 to C-32 showed HMBC correlations with δ 76.8 (C-27), 54.5 (C-23), and 38.4 (C-28). The connection between these two units (the diterpene skeleton and pyridine-pyranone moiety) was deduced on the basis of HMBC correlations between the methylene group at δ 3.01 and 2.85 (H-15) Decaturin F (2), C 30 H 37 NO 5 , exhibited UV and NMR spectroscopic data similar to those of decaturin E (1), except that the signals for CH 3 -29 in the NMR spectra of decaturin E (1) were replaced by those for a hydroxymethyl group [ H 3.75 (2H, ABq, J = 11.9 Hz);  C 59.3], which showed long-range correlations with δ 54.7 (C-23), 48.1 (C-19), 40.5 (C-24), and 32.7 (C-25) in the HMBC experiment. The relative stereochemistry of 2 was deduced from NOESY data in which the signal for methyl-31 showed NOEs with H-15a and H-29. The absolute stereochemistry of 2 was confirmed as 14S, 19R, 20R, 23R, 24R, 27S from its optical rotation ([] 25 D + 53.4). In addition, four analogues of 1 and 2 were identified as decaturin A (3) [2c], decaturin C (4) [2a] , decaturin D (5) [2a] , and oxalicine B (6) [2a] by comparison of the NMR data with those reported.
Experimental
General: Optical rotations, Perkin-Elmer 241MC polarimeter; UV Shimadzu UV-2201 spectrometer; FT-IR, Bruker IFS-55 spectrometer; HR-ESI-MS, Bruker micrOTOF-Q mass spectrometer; NMR, Bruker AV-600 NMR spectrometer; RP-HPLC, Hitachi L2130 series pumping system equipped with a Hitachi L2400 UV detector and a C-18 column (10 mm  250 mm, 5 m; YMC Co. Ltd.).
Cultivation of fungal strain:
The fungal strain was isolated from a marine mud sample collected from Bohai Bay, Liaoning Province, China, in October, 2010 and was identified as Penicillium oxalicum by morphological evaluation and ITS1-5.8S-ITS2 of rRNA gene sequence (accession number in GenBank: KC515450). The fungus was cultivated on a 75 L scale using Erlenmeyer flasks containing fermentation medium (D-mannitol 2%, D-glucose 2%, yeast extract 0.5%, peptone 1%, KH 2 PO 4 0.05%, MgSO 4 0.03%, corn syrup 0.1%, sea salt 3.3% ) at 28C for 30 days stationary.
Extraction and isolation:
The mycelia obtained by filtration of the fermentation broth through cheesecloth were extracted with acetone; the extract was concentrated in vacuo to yield a brownyellow gum (100 g) which was chromatographied over silica gel using a gradient system of light petroleum (PE, 60～90°C)-acetone (100: 0-0: 100). The collected fractions were combined on the basis of their TLC characteristics to yield 8 fractions (Fr. A-Fr. H). Fr. A was separated by Sephadex LH-20 CC eluted with MeOH to yield 3 fractions (Fr. A1-Fr. A3). Fr. A2 was further purified by semipreparative HPLC (MeOH-H 2 O, 85:15) to give 6 (50 min, 7.0 mg). Fr. B, on Sephadex LH-20 CC eluted with MeOH, yielded 6 fractions (Fr. B1-Fr. B6). Fr. B2 was separated by semi-preparative HPLC (MeOH-H 2 O, 76:24) to yield 1 (20 min, 1.8 mg). Fr. C was fractionated by Sephadex LH-20 CC eluted with MeOH to yield 4 fractions (Fr. C1-Fr. C4). Compound 5 (11.2 mg) was obtained by semi-preparative HPLC (MeOH-H 2 O, 74:26) at 30 min from Fr. C2. Fr. E was separated by Sephadex LH-20 CC eluted with MeOH to yield 4 fractions (Fr. E1-Fr. E4). Fr. E2 was isolated by semipreparative HPLC (MeOH-H 2 O, 60:40) to give 2 (10.0 mg) at 30 min and 4 (5.5 mg) at 25 min. Fr. F was isolated by ODS CC eluted with a MeOH-H 2 O gradient system from 10:90 to 60:40 to yield 6 fractions (Fr. F1-Fr. F6) and Fr. F6 was purified by Sephadex LH-20 CC eluted with MeOH to yield 3 (7.8 mg). 
